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Description 

Field of the Invention 

innnn This invention relates to newly identified polypeptides and polynucleotides encoding such polypeptides, to their 

^tlS^^S^ «»* may be agonists - T ists and/or inhWors which are 13016 y 

useful in therapy, and to production of such polypeptides and polynucleotides. 
Background of the Invention 

morel The drua discovery process is currently undergoing a fundamental revolution as it embraces 'functional 
Scs' tat te high ShS genome- or gene-based biology. This approach as a means to identify genes and 
V^^nSSSSS^ is rapidly superceding earlier approaches based on 'positional cloning-. A pheno- 
5T Sis a WoS Sctonor geneSc dfeease. would be identified and this would then be tracked back to the 

hTrrforimtics to identify aene sequences of potential interest from the many molecular biology databases now availa- 

n^SLfy and ^aractense further geoes and tair relate pdypeptidesyproteins. as tar- 

gets for drug discovery. 
Summary of the Invention 

[0004] The present invention relates to LEPRGRP. in particular LEPRGRP polypeptides and LEP pogjidjj 
Ss recombinant materials and methods for their production, in another ^.^^^^^aS 
Mdnn such DolvoeDtides and polynucleotides, including the treatment of metabolic disorders including diabetes ana 
Xy^tiSg ££ Secular disorders. CNS disorders including anxiety and depression j reprod^e d«- 
oSrf d^elopmTntal d sorders and cancer, hereinafter referred to as "the Diseases", amongst others In a furtar 

by the nvention. and treating conditions associated with LEPRGRP imbalance with the identify n a jj' 
further aspect, the invention relates to diagnostic assays for detecting diseases associated w.th inappropriate LEP 
RGRP activity or levels. 

Description of the Invention 

100051 In a first aspect the present invention relates to LEPRGRP polypeptides. Such peptides includeisolated poly- 
X Sng^no acid sequence which has at .east 70% idenfrty. fJ^SyTtS 
praHv at least 90% identity yet more preferably at least 95% identity, most preferably at least 97-99% identity, to that o 
SEQ ID NO:? ovet Sevang* of SEQ ID MO:2. Such polypeptides include those comprising the ammo aod of 



foM61 Further peptides of the present invention include isolated polypeptides in which the amino acid sequence has 
X2t 70% identirSeferably at least 80% kJentity. more preferably at least 90% identity, yet more preferaUy at least 
tSiX rS^S at least 97-99% identity, to the amino a* Usance of SEQ .D MO:2 over the entire 

E of polypeptides. They are therefore of interest because the hormone leptin produced "* d ^^%^* 
Sn rector (OB-R) play a key role in the central regulation of body weight (J. M. Fnedmar. Nu* Rev. 56(2 Pi 2).S38- 
<S S Mutations in the OB-R are responsible for the obese and diabetic phenotype of the db/db mouse (H. Chen 
Tei S?84( 3 T49^9^ 1996) Leptin tas also been identified as having a role in reproduction and has been shewn 
to festorl Sy to mtoe aodScel^te puberty in mice. Leptin has been shown to control several neuroendocrine 
ief mSStingpL^y hormone secretions, for example growth hormone. A new splice variant of the leptin rec «** 
aleDtinrecSorgene-related protein, which shares part of its nucleic acid coding sequence wrth a non-coding region 

S cDNA has also been discovered This protein appears to be a membrane bound protein w* 
IS She putative membrane bound proteins from C. elegans C30B5.2 (gi733555) and S. cerev/s/ae YJR044c 
ghS?) ( a P. Bailleul eta... Nucleic Acids Res. 255752-2758. 1997; WO98/05 ^^^^.^ 
naner referred to as "LEPRGRP activity" or "LEPRGRP polypeptide activity" or ^logical artrvrty of LEPRGRP. Also 
ncSeaTmongst these activrties are antigenic and immunogenic activities of said LEPRGRP polypeptides, .n particu- 
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far the antigenic and immunogenic activities of the polypeptide of SEQ ID NO:2. Preferably, a polypeptide of the present 
invention exhibits at least one biological activity of LEPRGRP. 

[0009] The polypeptides of the present invention may be in the form of the "mature" protein or may be a part of a larger 
protein such as a precursor or a fusion protein. It is often advantageous to include an additional amino acid sequence 
5 which contains secretory or leader sequences, pro-sequences, sequences which aid in purification such as multiple 
histidine residues, or an additional sequence for stability during recombinant production. 

[001 0] The present invention also includes variants of the aforementioned polypeptides, that is polypeptides that vary 
from the referents by conservative amino acid substitutions, whereby a residue is substituted by another with like char- 
acteristics. Typical such substitutions are among Ala, Val, Leu and He; among Ser and Thr; among the acidic residues 
10 Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic residues Phe and Tyr. Par- 
ticularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 amino acids are substituted, deleted, or added 
in any combination. 

[0011] Polypeptides of the present invention can be prepared in any suitable manner. Such polypeptides include iso- 
lated naturally occurring polypeptides, recombinantfy produced polypeptides, synthetically produced polypeptides, or 
15 polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well understood 
in the art. 

[0012] In a further aspect, the present invention relates to LEPRGRP polynucleotides. Such polynucleotides include 
isolated polynucleotides comprising a nucleotide sequence encoding a polypeptide which has at least 70% identity, 
preferably at least 80% identity, more preferably at least 90% identity, yet more preferably at least 95% identity, to the 

20 amino acid sequence of SEQ ID NO:2, over the entire length of SEQ ID NO:2. In this regard, polypeptides which have 
at least 97% identity are highly preferred, whilst those with at least 98-99% identity are more highly preferred, and those 
with at least 99% identity are most highly preferred. Such polynucleotides include a polynucleotide comprising the 
nucleotide sequence contained in SEQ ID NO: 1 encoding the polypeptide of SEQ ID N02. 
[0013] Further polynucleotides of the present invention include isolated polynucleotides comprising a nucleotide 

25 sequence that has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet more 
preferably at least 95% identity, to a nucleotide sequence encoding a polypeptide of SEQ ID NO:2, over the entire cod- 
ing region. In this regard, polynucleotides which have at least 97% identity are highly preferred, whilst those with at least 
98-99% identity are more highly preferred, and those with at least 99% identity are most highly preferred. 
[0014] Further polynucleotides of the present invention include isolated polynucleotides comprising a nucleotide 

30 sequence which has at least 70% identity, preferably at least 80% identity, more preferably at least 90% identity, yet 
more preferably at least 95% identity, to SEQ ID NO: 1 over the entire length of SEQ ID NO: 1. In this regard, polynu- 
cleotides which have at least 97% identity are highly preferred, whilst those with at least 98-99% identiy are more highly 
preferred, and those with at least 99% identity are most highly preferred. Such polynucleotides include a polynucleotide 
comprising the polynucleotide of SEQ ID NO: 1 as well as the polynucleotide of SEQ ID NO: 1. 

35 [001 5] The invention also provides polynucleotides which are complementary to all the above described polynucle- 
otides. 

[0016] The nucleotide sequence of SEQ ID NO: 1 shows homology with human ob-receptor gene related protein 
(B.R.P Bailleu! et al., Nucleic Acids Res. 25: 2752-2758, 1997). The nucleotide sequence of SEQ ID NO: 1 is a cDNA 
sequence and comprises a polypeptide encoding sequence (nucleotide 138 to 533) encoding a polypeptide of 131 

40 amino acids, the polypeptide of SEQ ID NO:2. The nucleotide sequence encoding the polypeptide of SEQ ID NO:2 may 
be identical to the polypeptide encoding sequence contained in SEQ ID NO: 1 or it may be a sequence other than the 
one contained in SEQ ID NO: 1 , which, as a result of the redundancy (degeneracy) of the genetic code, also encodes 
the polypeptide of SEQ ID NO:2. The polypeptide of the SEQ ID N02 is structurally related to other proteins of the lep- 
tin receptor-gene related protein family, having homology and/or structural similarity with human ob-receptor gene 

45 related protein (B.R.P Bailleul et al., Nucleic Acids Res. 25: 2752-2758, 1997). Furthermore, LEPRGRP has similarity 
to C.elegans protein C30B5.2 and S. cerevisiae protein YJR044c. 

[0017] Preferred polypeptides and polynucleotides of the present invention are expected to have, inter alia, similar 
biological functions/properties to their homologous polypeptides and polynucleotides. Furthermore, preferred polypep- 
tides and polynucleotides of the present invention have at least one LEPRGRP activity. 
so [0018] The present invention also relates to partial or other polynucleotide and polypeptide sequences which were 
first identified prior to the determination of the corresponding full length sequences of SEQ ID NO:1 and SEQ ID NO:2. 
[001 9] Accordingly, in a further aspect, the present invention provides for an isolated polynucleotide which: 

(a) comprises a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, more prefer- 
55 ably at least 90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity 

to SEQ ID NO:3 over the entire length of SEQ ID NO:3; 

(b) has a nucleotide sequence which has at least 70% identity, preferably at least 80% identity, more preferably at 
least 90% identity, yet more preferably at least 95% identity, even more preferably at least 97-99% identity, to SEQ 
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ID NO:3 over the entire length ot SEQ ID NO:3; or 
(c) the polynucleotide of SEQ ID NO:3; 

[0020] The present invention further provides for a polypeptide which is encoded by a polynucleotide comprising the 

S^SIS^EQ ID NO:3 and the peptide sequence encoded thereby are derived from EST 
S essed Sequence Tag) sequences. It is recognised by those skilled in the art that there w.ll inevitably be some 
nuSfsSe reSig en ors in EST sequences (see Adams. M.D. et a/. Nature 377 (supp) 3. 1995). Accord- 
nuE sconce of SEQ ID NOSand the peptide sequence encoded therefrom are therefore subjec to 
> the same inherent limitations in sequence accuracy. . ecAin 
mn T^e polynucleotide of SEQ ID NO:1 encodes the polypeptkle of SEQ ID NO:2. ^V*"*??"^® 
N<?3 is a partial polynucleotide sequence, but which includes the entire coding reg,on and hence also encodes the 

ffi^lynuS^efdihe present invention may be obtained, using standard ctoning and screening techniques. 

f Kn? cDMA library derived from mRNA in cells of human lung, aorta, brain. CNS. eye. forestan gall bladder .heart. 
tiveT lung parathyroid, placenta, prostate, tonsil and uterus, using the expressed sequence tag EST) analysis (Adams. 
M D et a I8*L 1991) 252 1651-1656; Adams. M.D. ef at.. Nature, (1992) 355^632^34, Adams, M.D.. et aL 
Nature "imvn ' Supp:3-174). Polynucleotides of the invention can also be cfctained from natural sources such as 
qenomic DNA libraries or can be synthesized using well known and commercially available techniques. 

o SET When polynucleotides of the present invention are used for the recombinant production of POj^hdes rt ^he 
Sesent invention the polynucleotide may include the coding sequence for the mature polypept.de, by rtself ; or the cod- 
?£S£??Z maL polypeptide in reading frame with other coding sequences, such ^ ^ > 
leLeror secretory sequence, a pre-, or pro- or prepro- protein sequence, or other fusion ^tepo^^a^ 
a marker sequence which facilitates purification of the fused polypeptide can be encoded. In certain preferred entood 

S imente of this aspect of the invention, the marker sequence is a hexa-histidine peptide, as provded in the pQE vector 
Sen in^ ) an7d^crtoed in Genu et al. Proc Natl Acad Sci USA (1989) 86:821 -824. or is an HA tag. The polynu- 
2££ ^ SSXL^ 5" and 3" sequences, such as transcribed, non-translated sequences, splicing and 
polyadenylation signals, ribosome binding sites and sequences that stabilize mRNA. 

£S Further embodiments of the present invention include polynucleotides encoding Pf ^evan ante wh«* 
» comprise the amino acid sequence of SEQ ID NO:2 and in which several, for instance from 5 to 10. 1 to 5. 1 to 3. 1 to 
2 or 1 amino acid residues are substituted, deleted or added, in any combination. 

m Polynucleotides which are identical or suffidentiy identical to a nucleotide r^S^JJS£i 
NO-1 may be used as hybridization probes for cDNA and genomic DNA or as primers for a nucleic acd ^.cation 
FCB) reason, to isolatefoll-length cDNAs and genomic clones encoding polypeptides of the present ™^ 

. Sate cDNA and genomic clones of other genes (including genes encoding paralogs > tomhrn 

orthologs and paralogs from species other than human) that have a high sequence similanty to SEQ ID NO.1 . TypicaHy 
th* e nuclS fences aTe 70% identical, preferably 80% identical, more preferably 90% idem.** most preferably 
g^ deStoSS the referent. The probes or primers will generally comprise at least 15 nucleotides. preferably 
SS s^nudeotides and may have at least 50 nucleotides. Particularly preferred probes will have between 30 and 50 

*n m identifies Particularly preferred primers will have between 20 and 25 nucleotides. 

M k\ JESS* enSdinJ Ym polypeptide of the present invention, including homologs from speaes c*er than 
C nWtoobSned Ty a procesTwlS comprises the steps of screening an appropriate library under stnngent 
5£Z oorTons with" a Lied probe having the sequence of SEQ ID NO: 1 

full-length cDNA and genomic clones containing said polynucleotide sequence. Such nybrd.zat.on ™ ™f 

45 Known to the skilled artisan. Prefened stringent hybridization conditions include ' " ' 

tion comprising: 50% formamide. SxSSC (150mM NaCI. 15mM trisodium citrate). 50 mM sod,um phosphate £H7^ 
sXhardt's solution. 10 % dextran suHate. and 20 microgram/,*, denatured sheared salmon ^DNA^ed 
S washina the filters in 0 1x SSC at about 65*C. Thus the present invention also includes polynudeotdes obtainable 
% SSgi^opriateliSry under stingent hybridization conditions with a .abeled probe having the sequence of 

so SEQ ID NO:1 or a fragment thereof. •iik.u.« m j a i 0 in«ui 

[0028] The skilled a/tisan will appreciate that, in many cases, an isolated cDNA sequence will be incomplete, in that 
Z reoion coding for the polypeptide is cut short at the 5' end of the cDNA. This is a consequence of reverse ton- 
scripSe ilSme inherfntly low process^ (a measure of the ability of *e enzyme to remain attache* £ the 
template during L polymerisation reaction), failing to complete a DNA copy of the mRNA template dunng 1 st strand 

55 S^rTare several methods available and well known to those skilled in the ^J^ n ^"f ^ « 
5 short cDNAs. for example those based on the method of Rapid Amplification , of cDNA ends (RACE) (see. for 
example Frohman et al.. PNAS USA 85. 8998-9002. 1988). Recent modifications of the technique, exemplified by the 
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Marathon™ technology (Clontech Laboratories Inc.) for example, have significantly simplified the search for longer 
cDNAs. In the Marathon™ technology, cDNAs have been prepared from mRNA extracted from a chosen tissue and an 
'adaptor 1 sequence ligated onto each end. Nucleic acid amplification (PCR) is then carried out to amplify the 'missing' 
5' end of the cDNA using a combination of gene specific and adaptor specific oligonucleotide primers. The PCR reac- 
5 tion is then repeated using 'nested' primers, that is, primers designed to anneal within the amplified product (typically 
an adaptor specific primer that anneals further 3' in the adaptor sequence and a gene specific primer that anneals fur- 
ther 5* in the known gene sequence). The products of this reaction can then be analysed by DNA sequencing and a full- 
length cDNA constructed either by joining the product directly to the existing cDNA to give a complete sequence, or car- 
rying out a separate full-length PCR using the new sequence information for the design of the 5' primer. 

w [0030] Recombinant polypeptides of the present invention may be prepared by processes well known in the art from 
genetically engineered host cells comprising expression systems. Accordingly, in a further aspect, the present invention 
relates to expression systems which comprise a polynucleotide or polynucleotides of the present invention, to host cells 
which are genetically engineered with such expression sytems and to the production of polypeptides of the invention by 
recombinant techniques. Cell-free translation systems can also be employed to produce such proteins using RNAs 

15 derived from the DNA constructs of the present invention. 

[0031] For recombinant production, host cells can be genetically engineered to incorporate expression systems or 
portions thereof for polynucleotides of the present invention. Introduction of polynucleotides into host cells can be 
effected by methods described in many standard laboratory manuals, such as Davis et al., Basic Methods in Molecular 
Biology (1986) and Sambrook et al.. Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory 

20 Press, Cold Spring Harbor, N.Y (1989). Preferred such methods include, for instance, calcium phosphate transfection, 
DEAE-dextran mediated transfection, transvection, microinjection, cationic lipid-mediated transfection, electroporation, 
transduction, scrape loading, ballistic introduction or infection. 

[0032] Representative examples of appropriate hosts include bacterial ceils, such as Streptococci, Staphylococci, E. 
co//, Streptomyces and Bacillus subtilis celts; fungal cells, such as yeast cells and Aspergillus cells; insect ceils such 
25 as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, HeLa, C127, 3T3, BHK, HEK 293 and 
Bowes melanoma cells; and plant cells. 

[0033] A great variety of expression systems can be used, for instance, chromosomal, episomal and virus-derived 
systems, e.g., vectors derived from bacterial plasmids, from bacteriophage, from transposons, from yeast episomes, 
from insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, papova viruses, such 

30 as SV40, vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and retroviruses, and vectors derived 
from combinations thereof, such as those derived from plasmid and bacteriophage genetic elements, such as cosmids 
and phagemids. The expression systems may contain control regions that regulate as well as engender expression. 
Generally, any system or vector which is able to maintain, propagate or express a polynucleotide to produce a polypep- 
tide in a host may be used. The appropriate nucleotide sequence may be inserted into an expression system by any of 

35 a variety of well-known and routine techniques, such as, for example, those set forth in Sambrook et a/., Molecular 
Cloning, A Laboratory Manual (supra). Appropriate secretion signals may be incorporated into the desired polypeptide 
to allow secretion of the translated protein into the lumen of the endoplasmic reticulum, the periplasmic space or the 
extracellular environment. These signals may be endogenous to the polypeptide or they may be heterologous signals. 
[0034] If a polypeptide of the present invention is to be expressed for use in screening assays, it is generally preferred 

40 that the polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the 
screening assay. If the polypeptide is secreted into the medium, the medium can be recovered in order to recover and 
purify the polypeptide. If produced intracellular^, the cells must first be lysed before the polypeptide is recovered. 
[0035] Polypeptides of the present invention can be recovered and purified from recombinant cell cultures by well- 
known methods including ammonium sulfate or ethanol precipitation, acid extraction, anion or cation exchange chroma- 

45 tography, phosphoceliulose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydrox- 
ylapatite chromatography and lectin chromatography. Most preferably, high performance liquid chromatography is 
employed for purification. Well known techniques for refolding proteins may be employed to regenerate active confor- 
mation when the polypeptide is denatured during intracellular synthesis, isolation and or purification. 
[0036] This invention also relates to the use of polynucleotides of the present invention as diagnostic reagents. Detec- 

50 tion of a mutated form of the gene characterised by the polynucleotide of SEQ ID NO:1 which is associated with a dys- 
function will provide a diagnostic tool that can add to, or define, a diagnosis of a disease, or susceptibility to a disease, 
which results from under-expression, over-expression or altered spatial or temporal expression of the gene. Individuals 
carrying mutations in the gene may be detected at the DNA level by a variety of techniques. 
[0037] Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue 

55 biopsy or autopsy material. The genomic DNA may be used directly for detection or may be amplified enzymatically by 
using PCR or other amplification techniques prior to analysis. RNA or cDNA may also be used in similar fashion. Dele- 
tions and insertions can be detected by a change in size of the amplified product in comparison to the normal genotype. 
Point mutations can be identified by hybridizing amplified DNA to labeled LEPRGRP nucleotide sequences. Perfectly 
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25 



SpSuS DNA sequence differences may also be detected by atteratons ^ ^ Science (1985) 

^finaels with orwfthout denaturing agents, or by d.red DNA sequenc g i ^ assays ^ as 

S ^^242) Sequence changes at specifto locations ™T J- J^JJ g & Acad Sci USA (1985) 85: 4397- 
ok? llVnH ^Torotection or the chemical cleavage method ( se ^°" * J" LEPRG r P nucleotide sequence or frag- 

an array of Array technology methcds 

Ipni hereof can be constructed to conduct eff.c.ent scr eening < a *g. g ns . p mo)ecu|ar genetC s 

sasi - — - * »-* vd 274> 

including gene express.cn, genetc ImKage. an =cocthouan 

KSSnI Decreased or increased ^SS^T or Sample, nucleic add amplification for 
2SC in the art for the quantitation ^S^d o"er Ration methods. Assay technique that 
™l p rR RT.pcR, RNase protection, Northern blotting ana i orne * inv ention. in a sample derived from 

a ho9are«el*no«n»>to sel,lsk, """ ,,lir ' S 

Sfa^ucleotide sequence complementary to that of (a); S£Q |D N02 or a fragment thereof ; or 

TM ~Je«Me sweno* ol ate ™^rtlS^nwa»M*ual human (Womiso™- 

SSk. «* «■ iSCSS-en*" is an important fist step 

S=S Swss isnn. — . — — — - 

[0043] inegencu k e.,^h teehntaues 
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35 



40 



45 



50 



55 



of the n0 '™ ™ pprgrP mRNAs with that of mRNAs encoded oy a egression of normal human 

5 i SEr^a!^ , SK£. - - may be (*rtained by , - 
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polypeptides or epitope-bearing fragments, analogs or cells to an animal, preferably a non-human animal, using routine 
protocols. For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples Include the hybridoma technique (Kohler, G. and Milsteln, C, Nature (1975) 
256:495-497), the trioma technique, the human B-cell hybridoma technique (Kozbor et al, Immunology Today (1983) 
5 4:72) and the EBV-hybridoma technique (Cole et a/, Monoclonal Antibodies and Cancer Therapy, 77-96, Alan R. Liss, 
Inc., 1985). 

[0047] Techniques for the production of single chain antibodies, such as those described in U.S. Patent No. 4,946,778, 
can also be adapted to produce single chain antibodies to polypeptides of this invention. Also, transgenic mice, or other 
organisms, including other mammals, may be used to express humanized antibodies. 
10 [0048] The above-described antibodies may be employed to isolate or to identify clones expressing the polypeptide 
or to purify the polypeptides by affinity chromatography. 

[0049] Antibodies against polypeptides of the present invention may also be employed to treat the Diseases, amongst 
others. 

[0050] In a further aspect, the present invention relates to genetically engineered soluble fusion proteins comprising 
is a polypeptide of the present invention, or a fragment thereof, and various portions of the constant regions of heavy or 
light chains of immunoglobulins of various subclasses (IgG, IgM, IgA, IgE). Preferred as an immunoglobulin is the con- 
stant part of the heavy chain of human IgG, particularly lgG1 , where fusion takes place at the hinge region. In a partic- 
ular embodiment, the Fc part can be removed simply by incorporation of a cleavage sequence which can be cleaved 
with blood clotting factor Xa. Furthermore, this invention relates to processes for the preparation of these fusion proteins 
20 by genetic engineering, and to the use thereof for drug screening, diagnosis and therapy. A further aspect of the inven- 
tion also relates to polynucleotides encoding such fusion proteins. Examples of fusion protein technology can be found 
in International Patent Application Nos. W094/29458 and W094/22914. 

[0051] Another aspect of the invention relates to a method for inducing an immunological response in a mammal 
which comprises inoculating the mammal with a polypeptide of the present invention, adequate to produce antibody 
25 and/or T cell immune response to protect said animal from the Diseases hereinbefore mentioned, amongst others. Yet 
another aspect of the invention relates to a method of inducing immunological response in a mammal which comprises, 
delivering a polypeptide of the present invention via a vector directing expression of the polynucleotide and coding for 
the polypeptide in vivo in order to induce such an immunological response to produce antibody to protect said animal 
from diseases. 

30 [0052] A further aspect of the invention relates to an immunological/vaccine formulation (composition) which, when 
introduced into a mammalian host, induces an immunological response in that mammal to a polypeptide of the present 
invention wherein the composition comprises a polypeptide or polynucleotide of the present invention. Trie vaccine for- 
mulation may further comprise a suitable carrier. Since a polypeptide may be broken down in the stomach, it is prefer- 
ably administered parenterally (for instance, subcutaneous, intramuscular, intravenous, or intradermal injection). 

35 Formulations suitable for parenteral administration include aqueous and non-aqueous sterile injection solutions which 
may contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation instonic with the blood of the 
recipient; and aqueous and non-aqueous sterile suspensions which may include suspending agents or thickening 
agents. The formulations may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and 
vials and may be stored in a freeze-dried condition requiring only the addition of the sterile liquid carrier immediately 

40 prior to use. The vaccine formulation may also include adjuvant systems for enhancing the immunogenicity of the for- 
mulation, such as oil-in water systems and other systems known in the art. The dosage will depend on the specific activ- 
ity of the vaccine and can be readily determined by routine experimentation. 

[0053] Polypeptides of the present invention are responsible for one or more biological functions, including one or 
more disease states, in particular the Diseases hereinbefore mentioned. It is therefore desirous to devise screening 

45 methods to identify compounds which stimulate or which inhibit the function of the polypeptide. Accordingly, in a further 
aspect, the present invention provides for a method of screening compounds to identify those which stimulate or which 
inhibit the function of the polypeptide. In general, agonists or antagonists may be employed for therapeutic and prophy- 
lactic purposes for such Diseases as hereinbefore mentioned. Compounds may be identified from a variety of sources, 
for example, cells, cell-free preparations, chemical libraries, and natural product mixtures. Such agonists, antagonists 

so or inhibitors so-identified may be natural or modified substrates, ligands, receptors, enzymes, etc., as the case may be, 
of the polypeptide; or may be structural or functional mimetics thereof (see Coligan et al, Current Protocols in Immunol- 
ogy 1(2):Chapter 5 (1991)). 

[0054] The screening method may simply measure the binding of a candidate compound to the polypeptide, or to cells 
or membranes bearing the polypeptide, or a fusion protein thereof by means of a label directly or indirectly associated 
55 with the candidate compound. Alternatively, the screening method may involve competition with a labeled competitor. 
Further, these screening methods may test whether the candidate compound results in a signal generated by activation 
or inhibition of the polypeptide, using detection systems appropriate to the cells bearing the polypeptide. Inhibitors of 
activation are generally assayed in the presence of a known agonist and the effect on activation by the agonist by the 
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steps of mixing a candidate compound with a solution ' PJJgSJ activity of the mixture to a standard, 

ture. measuring LEPRGRP activity in the nature -^S^J^S ShSSEw described, can also 

five receptor (cells, cell membranes, cell supernatants^ iS^SlhSonS methods may also be used to iden- 
MM a-Vdosely Ugan* .tanM. receptors. ^JSSZ ^ JTX. 

or enhance the production of such polypeptides, which compnses: 
(a) a polypeptide of the present invention; 

(b a recombinant cell expressing a polypeptide of the present invenbon; 

(c) a cell membrane expressing a polypeptide of the present invention; or 

(d) antibody to a polypeptide of the present invention; 

35 which polypeptide is «" „ (c) or (d) ^ compriS e a substantial component. 

[0059] It will be appreciated thahn an> 'such tat «M». W* JIM P a)so fae ^ 

[0060] It will be readily appreciated by the skilled artisan mat a P°W e P™"*" £ nnlur .„ tide bv . 
inVmethod for the structure-based design of an agonist, antagonist or inhibitor of the polypeptide, by. 

SsSesing candidate compounds that are predicted to bind to or react with me d^ 
45 ^testing whether the candidate compounds are indeed agonists, antagonists or inhibitors. 

It will be further appredated mat this ^rmaJly be -^^^ SUC h as. for 

• Bases 
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administered. Typical examples of such competitors include fragments of the LEPRGRP polypeptide. 

[0063] In still another approach, expression of the gene encoding endogenous LEPRGRP polypeptide can be inhib- 
ited using expression blocking techniques. Known such techniques involve the use of antisense sequences, either inter- 
nally generated or externally administered (see, for example, O'Connor, J Neurochem (1991) 56:560 in 

5 Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1988)). Alternatively, 
oligonucleotides which form triple helices ("triplexes") with the gene can be supplied (see, for example, Lee et a/., 
Nucleic Acids Res (1979) 6:3073; Cooney et a/., Science (1988) 241 :456; Dervan et a/., Science (1991) 251 : 1360). 
These oligomers can be administered perse or the relevant oligomers can be expressed in vivo. Synthetic antisense 
or triplex oligonucleotides may comprise modified bases or modified backbones. Examples of the latter include methyl- 

10 phosphonate, phosphorothioate or peptide nucleic acid backbones. Such backbones are incorporated in the antisense 
or triplex oligonucleotide in order to provide protection from degradation by nucleases and are well known in the art. 
Antisense and triplex molecules synthesised with these or other modified backbones also form part of the present 
invention. 

[0064] In addition, expression of the human LEPRGRP polypeptide may be prevented by using ribozymes specific to 
15 the human LEPRGRP mRNA sequence. Ribozymes are catalytically active RNAs that can be natural or synthetic (see 
for example Usman, N, et al., Curr. Opin. Struct. Biol (1 996) 6(4), 527-33.) Synthetic ribozymes can be designed to spe- 
cifically cleave human LEPRGRP mRNAs at selected positions thereby preventing translation of the human LEPRGRP 
mRNAs into functional polypeptide. Ribozymes may be synthesised with a natural ribose phosphate backbone and nat- 
ural bases, as normally found in RNA molecules. Alternatively the ribosymes may be synthesised with non-natural 
20 backbones to provide protection from ribonuclease degradation, for example, 2'-0-methyl RNA, and may contain mod- 
ified bases. 

[0065] For treating abnormal conditions related to an under-expression of LEPRGRP and its activity, several 
approaches are also available. One approach comprises administering to a subject a therapeutically effective amount 
of a compound which activates a polypeptide of the present invention, i.e., an agonist as described above, in combina- 

25 tion with a pharmaceutical^ acceptable carrier, to thereby alleviate the abnormal condition. Alternatively, gene therapy 
may be employed to effect the endogenous production of LEPRGRP by the relevant cells in the subject For example, 
a polynucleotide of the invention may be engineered for expression in a replication defective retroviral vector, as dis- 
cussed above. The retroviral expression construct may then be isolated and introduced into a packaging cell trans- 
duced with a retroviral plasmid vector containing RNA encoding a polypeptide of the present invention such that the 

30 packaging cell now produces infectious viral particles containing the gene of interest. These producer cells may be 
administered to a subject for engineering cells in vivo and expression of the polypeptide in vivo. For an overview of gene 
therapy, see Chapter 20, Gene Therapy and other Molecular Genetic-based Therapeutic Approaches, (and references 
cited therein) in Human Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996). Another 
approach is to administer a therapeutic amount of a polypeptide of the present invention in combination with a suitable 

35 pharmaceutical carrier. 

[0066] In a further aspect, the present invention provides for pharmaceutical compositions comprising a therapeuti- 
cally effective amount of a polypeptide, such as the soluble form of a polypeptide of the present invention, ago- 
nist/antagonist peptide or small molecule compound, in combination with a pharmaceutical^ acceptable carrier or 
excipient. Such carriers include, but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and 
40 combinations thereof. The invention further relates to pharmaceutical packs and kits comprising one or more containers 
filled with one or more of the ingredients of the aforementioned compositions of the invention. Polypeptides and other 
compounds of the present invention may be employed alone or in conjunction with other compounds, such as therapeu- 
tic compounds. 

[0067] The composition will be adapted to the route of administration, for instance by a systemic or an oral route. Pre- 
45 ferred forms of systemic administration include injection, typically by intravenous injection. Other injection routes, such 
as subcutaneous, intramuscular, or intraperitoneal, can be used. Alternative means for systemic administration include 
transmucosal and transdermal administration using penetrants such as bile salts or fusidic acids or other detergents. In 
addition, if a polypeptide or other compounds of the present invention can be formulated in an enteric or an encapsu- 
lated formulation, oral administration may also be possible. Administration of these compounds may also be topical 
so and/or localized, in the form of salves, pastes, gels, and the like. 

[0068] The dosage range required depends on the choice of peptide or other compounds of the present invention, 
the route of administration, the nature of the formulation, the nature of the subject's condition, and the judgment of the 
attending practitioner. Suitable dosages, however, are in the range of 0.1-100 iig/kg of subject. Wide variations in the 
needed dosage, however, are to be expected in view of the variety of compounds available and the differing efficiencies 
55 of various routes of administration. For example, oral administration would be expected to require higher dosages than 
administration by intravenous injection. Variations in these dosage levels can be adjusted using standard empirical rou- 
tines for optimization, as is well understood in the art. 

[0069] Polypeptides used in treatment can also be generated endogenously in the subject, in treatment modalities 
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often referred to as "gene therapy" as described above. Thus, for example, cells from a subject may be engineered with 
a polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vivo, and for example, by the use of a retroviral 
plasmid vector. The cells are then introduced into the subject. 

10070] Polynucleotide and polypeptide sequences form a valuable information resource with which to identify further 
sequences of similar homology. This is most easily facilitated by storing the sequence in a computer readable medium 
and then using the stored data to search a sequence database using well known searching tools, such as those in the 
GCQ or Lasergene software packages. Accordingly, in a further aspect, the present invention provides for a computer 
readable medium having stored thereon a polynucleotide comprising the sequence of SEQ ID NO:1 and/or a polypep- 
tide sequence encoded thereby. „ . . . . „ 
[0071 ] The following definitions are provided to facilitate understanding of certain terms used frequently hereinbefore. 
00721 "Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, single chain, and 
humanized antibodies, as well as Fab fragments, including the products of an Fab or other immunoglobulin expression 

TOOTS] "Isolated" means altered ^y the hand of man" from the natural state. If an "isolated" composition or substance 
occurs in nature, it has been changed or removed from its original environment, or both. For example, a polynucleotide 
or a polypeptide naturally present in a living animal is not "isolated," but the same polynucleotide or polypeptide sepa- 
rated from the coexisting materials of its natural state is "isolated", as the term is employed herein. 

[0074] "Polynucleotide" generally refers to any polyribonucleotide or polydeoxr.bonucleot.de. which may be unmodi- 
fied RNA or DNA or modified RNA or DNA. "Polynucleotides" include, without limitation, single- and double-handed 
DNA DNA that is a mixture of single- and double-stranded regions, single- and double-stranded RNA and RNA tha is 
mixture of single-and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
stranded or. more typically, double-stranded or a mixture of single- and double-stranded regfons. In add.ton. pojmu- 
cleotide" reiers to triple-stranded regions comprising RNA or DNA or both RNA and DNA. The tem, "Po'ynud^e 
also includes DNAs or RNAs containing one or more modified bases and DNAs or RNAs wrth backbones modified I for 
stability or for other reasons. "Modified" bases include, for example, tritylated bases and unusual bases such as inosine. 
A variety of modifications may be made to DNA and RNA; thus, "polynucleotide" embraces chemically e^ymatically 
or metabolically modified forms of polynucleotides as typically found in nature, as well as the chemical forms of DNA 
and RNA characteristic of viruses and cells. "Polynucleotide" also embraces relatively short polynucleotdes. often 
referred to as oligonucleotides. . 
F00751 "Polypeptide" refers to any peptide or protein comprising two or more amino acids joined to each other by pep- 
tide bonds or modified peptide bonds, i.e.. peptide isosteres. "Polypeptide" refers to both short chain* commonly 
referred to as peptides, oligopeptides or oligomers, and to longer chains, generally referred to as proteins. Polypeptides 
may contain amino acids other than the 20 gene-encoded amino acids. "Polypeptides" include amino acid sequences 
modified either by natural processes, such as post-translational processing, or by chemical nradification techniques 
which are well known in the art. Such modifications are well described in basic texts and in more detailed monographs, 
as well as in a voluminous research literature. Modifications may occur anywhere in a polypeptide, including the peptide 
backbone, the amino acid side-chains and the amino or carboxyi termini. It will be appreciated that the same type of 
modification may be present to the same or varying degrees at several sites in a given polypeptide. Also. ^ a given 
polypeptide may contain many types of modifications. Polypeptides may be branched as a result of ubiquitination. and 
ihey may be cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may result from post- 
translation natural processes or may be made by synthetic methods. Medications include acetylaton, acytetion, ADP- 
ribosylation. amidation, biotinylation. covalent attachment of flavin, covalent attachment of a heme nraiety covalent 
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, covalent attach- 
ment of phosphotidylinositol. cross-linking, cyclization, disulfide bond formation, demethylation, formation of covalent 
cross-links, formation of cystine, formation of pyroglutamate. formylation. gamma-caiboxylation. glycosylation. QPI 
anchor formation, hydroxylation. iodination. methylation. myristoylation. oxidation, proteolytic processing, phosphoryla- 
tion, prenylation. racemization. selenoylation. sulfation. transfer-RNA mediated addition of amino acids to i proteins such 
as arginylation. and ubiquitination (see, for instance, Proteins - Structure and Molecular Propertes 2nd Ed.. T. E. 
Creighton. W. H. Freeman and Company. New York, 1993; Wold. F.. Post-translational Protein Modifications: Perspec- 
tives and Prospects, pgs. 1-12 in Post-translational Covalent Modification of Proteins. B. C. Johnson. Ed Academic 
Press New York. 1983; Seifter et a!., "Analysis for protein modifications and nonprotein cefaclors". Meth 
(1990) 182:626-646 and Rattan ef a/.. "Protein Synthesis: Post-translational Modifications and Aging". Ann NY Acad 
Sci (1992) 663*48-62) 

10076] "Variant" refers to a polynucleotide or polypeptide that differs from a reference polynucleotide or polypeptide, 
but retains essential properties. A typical variant of a polynucleotide differs in nucleotide sequence from another, refer- 
ence polynucleotide. Changes in the nucleotide sequence of the variant may or may not alter the amino acid sequence 
of a polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino acid substitutions, 
additions, deletions, fusions and truncations in the polypeptide encoded by the reference sequence, as discussed 



10 



EP 0 969 091 A2 

below. A typical variant of a polypeptide differs in amino acid sequence from another, reference polypeptide. Generally, 
differences are limited so that the sequences of the reference polypeptide and the variant are closely similar overall and, 
in many regions, identical. A variant and reference polypeptide may differ in amino acid sequence by one or more sub- 
stitutions, additions, deletions in any combination. A substituted or inserted amino acid residue may or may not be one 
5 encoded by the genetic code. A variant of a polynucleotide or polypeptide may be a naturally occurring such as an 
allelic variant, or it may be a variant that is not known to occur naturally. Non-naturally occurring variants of polynucle- 
otides and polypeptides may be made by mutagenesis techniques or by direct synthesis. 

[0077] "Identity," as known in the art, is a relationship between two or more polypeptide sequences or two or more 
polynucleotide sequences, as determined by comparing the sequences. In the art, 'identity" also means the degree of 

w sequence relatedness between polypeptide or polynucleotide sequences, as the case may be, as determined by the 
match between strings of such sequences. "Identity" and "similarity" can be readily calculated by known methods, 
including but not limited to those described in [Computational Molecular Biology, Lesk, A.M., ed., Oxford University 
Press, New York, 1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., Academic Press, New York, 
1993; Computer Analysis of Sequence Data, Part I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 

15 1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, 
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and Lipman, D., SIAM J. 
Applied Math., 48: 1073 (1988). Preferred methods to determine identity are designed to give the largest match 
between the sequences tested. Methods to determine identity and similarity are codified in publicly available computer 
programs. Preferred computer program methods to determine identity and similarity between two sequences include, 

20 but are not limited to, the GCG program package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 (1984)), 
BLASTP, BLASTN, and FASTA (Atschul, S.F. et al., J. Molec. Biol. 215: 403-410 (1990). The BLAST X program is pub- 
licly available from NCBI and other sources (BLAST Manual. Altschul, S., et al., NCBI NLM NIH Bethesda, MD 20894; 
Altschul, S., era/., J. Mol. Biol 215: 403-410 (1990). The well known Smith Waterman algorithm may also be used to 
determine identity. 

25 [0078] Preferred parameters for polypeptide sequence comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

Comparison matrix: BLOSSUM62 from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci. USA. 89:10915-10919 
(1992) 
30 Gap Penalty: 12 

Gap Length Penalty: 4 

[0079] A program useful with these parameters is publicly available as the "gap" program from Genetics Computer 
Group, Madison Wl. The aforementioned parameters are the default parameters for peptide comparisons (along with 
35 no penalty for end gaps) . 

[0080] Preferred parameters for polynucleotide comparison include the following: 

1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: matches = +10, mismatch = 0 
40 Gap Penalty: 50 

Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison Wl. These are the default parameters 
for nucleic acid comparisons. 

45 [0081] By way of example, a polynucleotide sequence of the present invention may be identical to the reference 
sequence of SEQ ID NO:1, that is be 100% identical, or it may include up to a certain integer number of nucleotide alter- 
ations as compared to the reference sequence. Such alterations are selected from the group consisting of at least one 
nucleotide deletion, substitution, including transition and transversion, or insertion, and wherein said alterations may 
occur at the 5' or 3' terminal positions of the reference nucleotide sequence or anywhere between those terminal posi- 

50 tions, interspersed either individually among the nucleotides in the reference sequence or in one or more contiguous 
groups within the reference sequence. The number of nucleotide alterations is determined by multiplying the total 
number of nucleotides in SEQ ID NO:1 by the numerical percent of the respective percent identity(divided by 100) and 
subtracting that product from said total number of nucleotides in SEQ ID NO:1, or: 

wherein n n is the number of nucleotide alterations, x n is the total number of nucleotides in SEQ ID NO:1 , and y is, for 
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15 



20 



25 



30 



35 



instance. 0.70 for 70%, 0.80 for 80%, 0.85 for 85%. 0.90 for 90%, 0.95 for 95%,etc., and wherein any non-integer prod- 
uct of x n and y is rounded down to the nearest integer prior to subtracting it from x n . Alterations of a polynucl ecrtde 
sequence encoding the polypeptide of SEQ ID NO:2 may create nonsense, missense or frameshrft mutator* in this 
coding sequence and thereby alter the polypeptide encoded by the polynucleotide following such alterations. 
[0082] Similarly, a polypeptide sequence of the present invention may be identical to the reference sequence of SEQ 
ID NO:2, that is be 1 00% identical, or it may include up to a certain integer number of amino acd alterations ascom- 
pared to the reference sequence such that the % identity is less than 100%. Such alteratons are selected from the 
group consisting of at least one amino acid deletion, substitution, including conservative and tw » ia ^^*^ 
fcrtton or insertion, and wherein said alterations may occur at the amino- or caiboxy-terminal positions of the reference 
pZeptide sequence or anywhere between those terminal positions, interspersed either indMdually among the amino 
acids in the reference sequence or in one or more contiguous groups within the reference sequence The number of 
amino acid alterations for a given % identity is determined by multiplying the total number of ammo aads ui SEQ ID 
NO:2 by the numerical percent of the respective percent identity(di vided by 1 00) and then subtracting that product from 
said total number of amino acids in SEQ ID NO:2, or: 



. a £X a - (X a • y), 



wherein n a is the number of amino acid alterations, x, is the total number of amino acids in SEQ ID NO:2. and y i* for 
instance 0 70 for 70%, 0.80 for 80%. 0.85 for 85% etc.. and wherein any non-integer product of x, and y is rounded 
down to the nearest integer prior to subtracting it from Xa. 

[0083] "Homolog" is a generic term used in the art to indicate a polynucleotide or polypeptKJe sequence possessing 
a high degree of sequence relatedness to a subject sequence. Such relatedness may be quantf ,ed ^ determining frie 
degree of identity and/or similarity between the sequences being compared as hereinbefore described Falling wtfun 
lit generic termare the terms "ortholog". meaning a polynucleotide or polypeptide that is the functonal equivalent of 
a polynucleotide or polypeptide in another species, and "paralog" meaning a functionally similar sequence when con- 
sidered within the same species. , . 

[0084] 'Fusion protein" refers to a protein encoded by two. often unrelated, fused genes a fragments thereof In one 
example EP-A-0 464 discloses fusion proteins comprising various portions of constant region of immunoglobulin mol- 
ecules together with another human protein or part thereof In many cases, employing an immunoglobulin Fcregion, as 
a part ofa fusion protein is advantageous for use in therapy and diagnosis resulting in. for *^!W™*P**™* 
cokinetic properties [see. e.g.. EP-A 0232 262]. On the other hand, for some uses it would be des.rable to be able to 
delete the Fc part after the fusion protein has been expressed, detected and purified. 

[0085] All publications, including but not limited to patents and patent applications, cited in this specification are herein 
incorporated by reference as if each individual publication were specifically and individually indicated to be incorporated 
by reference herein as though fully set forth. 
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SEQUENCE INFORMATION 
SEQ ID NO:l 

5 GACTCACTATAGGGAATTTGGCCCTCGAGGCCAAGAATTCGGCACGAGGCTGGCCGCCGT 

AGCGCGTCTTGGGTCTCCCGGCTGCCGCTGCTGCCGCCGCCGCCTCGGGTCGTGGAGCCA 
GGAGCGACGTCACCGCCATGGCAGGCATCAAAGCTTTGATTAGTTTGTCCTTTGGAGGAG 
CAATCGGACTGATGTTTTTGATGCTTGGATGTGCCCTTCCAATATACAACAAATACTGGC 

10 CCCTCTTTGTTCTATTTTTTTACATCCTTTCACCTATTCCATACTGCATAGCAAGAAGAT 

TAGTGGATGATACAGATGCTATGAGTAACGCTTGTAAGGAACTTGCCATCTTTCTTACAA 
CGGGCATTGTCGTGTCAGCTTTTGGACTCCCTATTGTATTTGCCAGAGCACATCTGATTG 
AGTGGGGAGCTTGTGCACTTGTTCTCACAGGAAACACAGTCATCTTTGCAACTATACTAG 
GCTTTTTCTTGGTCTTTGGAAGCAATGACGACTTCAGCTGGCAGCAGTGGTGAAAAGAAA 

15 

TTACTGAACTATTGTCAAATGGACTTCCTGTCATTTGTTGGCCATTCACGCACACAGGAG 
ATGGGGCAGTTAATGCTGAATGGTATAGCAAGCCTCTTGGGGGTATTTTAGGTGCTCCCT 
TCTCACTTTTATTGTAAGCATACTATTTTCACAGAGACTTGCTGAAGGATTAAAAGGATT 
TTCTCTTTTGGAAAAGCTTGACTGATTTCACACTTATCTATAGTATGCTTTTTGTGGTGT 
20 CCTGCTGAATTTAAATATTTATGTGTTTTTCCTGTTAGGTTGATTTTTTTTGGAATCAAT 

ATGCAATGTTAAACACTTTTTTAATGTAATCATTTGCATTGGTTAGGAATTCAGAATTCC 
GCCGGCTC TATTACTGGTC AAGTAC ATCTTTTCTC TTAAAATT ATTTAGC CTCC ATTATT 
ACAAAAAATTATAAAAATAAGTTTTCAGTCAGTCAGGATGACATCACTCCCAATGTTATG 
CAGACATACAGACGGTTGGCATACGTTATAGACTGTATACTCAGTGCAAATATAGCTGCA 
TTT AT ACC TCAG AGGGGCC AAGTGTT AATGC CCATGCCCTC CGTT AAGGG TTGTTGG T TT 

tactggtagacagatgttttgtggattgaaaattattttatggaa™ 
gcttttcttctcaattgttagaagaatttatgttaaact 
atttttgagataaggtttttatttatgtttatt^ 

AG AAATG AC ATTG AAATTC C AGTTTTTG AATC C TG TTTC T AT TT AT AAG TG AAATTTG TG 
ATCTC^TATCAACCTTTC ATGTTTT AC CCTG TT AAAATGGACAT ACATGG AACC ACTAC T 
GATGAGGGACAGTTCTATGTTTGCATCATATATGCCAGAAAACCTTCCTGTGCT^ 
TTTTG ACTT ATTTGG T ATG TTGT AT AT ATT AC AT AAAAT AAC TTTTC AAAT AT AAAAAAA 
35 AAAAAAAAAAACCGCGGCCGCAAGCTTATTCCCTTTAG 

SEQ ID NO:2 

MAG I KAL I S L S FGG AI G LMFLMLGC AL P I YNKYWPLFVL F F Y I L S PI P YC I ARRL VDDTD 
40 AMSNAC KELAI FLTTGIWSAFGLPI VFARAHL I EWGAC ALVLTGNTVI FAT I LGFFLVF 

GSNDDFSWQQW 
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SEQ ID NO:3 

TAGCGCGTCTTGGGTCTCCCGGCTGCCGCTGCTGCCGCCGCCGCCTCGGGTCGTGGAGCC 
AGGAGCGACGTCACCGCCATGGCAGGCATCAAAGCTTTGATTAGTTTGTCCTTTGGAGGA 
GCAATCGGACTGATGTTTTTGATGCTTGGATGTGCCCTTCCAATATACAACAAATACTGG 
CCCCTCTTTGTTCTATTTTTTTACATCCTTTCACCTATTCCATACTGCATAGCAAGAAGA 
TTAGTGGATGATACAGATGCTATGAGTAACGCTTGTAAGGAACTTGCCATCTTTCTTACA 
ACGGGCATTGTCGTGTCAGCTTTTGGACTCCCTATTGTATTTGCCAGAGCACATCTGATT 
GAGTGGGGAGCTTGTGCACTTGTTCTCACAGGAAACACAGTCATCTTTGCAACTATACTA 
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GGCTTTTTCTTGGTCTTTGGAAGCAATGACGACTTCAGCTGGCAGCAGTGGTGAAAAGAA 
ATTACTGAACTATTGTCAAATGGACTTCCTGTCATTTGTTGGCCATTCACGCACACAGGA 
GATGGGGCAGTTAATGCTGAATGGTATAGCAAGCCTCTTGGGGGTATTTTAGGTGCTCCC 
TTCTCACTTTTATTGTAAGCATACTATTTTCACAGAGACTTGCTGAAGGATTAAAAGGAT 

TTTCTCTTTTGGAA 
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' SEQUENCE LISTING 

<110> SmithKline Beecham pic 
<120> Novel Compounds 



10 <130> GP30156 

<160> 3 



<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 1598 

<212> DNA 

<213> Homo sapiens 



<400> 1 

gactcactat agggaatttg gccctcgagg ccaagaattc ggcacgaggc tggccgccgt 60 

agcgcgtctt gggtctcccg gctgccgctg ctgccgccgc cgcctcgggt cgtggagcca 120 

ggagcgacgt caccgccatg gcaggcatca aagctttgat tagtttgtcc tttggaggag 180 

caatcggact gatgtttttg atgcttggat gtgcccttcc aatatacaac aaatactggc 240 

ccctctttgt tctatttttt tacatccttt cacctattcc ataccgcata gcaagaagat 300 

tagtggatga tacagatgct atgagtaacg cttgtaagga acttgccatc tttcttacaa 360 

cgggcattgt cgtgtcagct tttggactcc ctattgtatt tgccagagca catctgattg 420 

agtggggagc ttgtgcactt gttctcacag gaaacacagt catctttgca actatactag 480 

gctttttctt ggtctttgga agcaatgacg acttcagctg gcagcagtgg tgaaaagaaa 540 

ttactgaact attgtcaaat ggacttcctg tcatttgttg gccattcacg cacacaggag 600 

atggggcagt taatgctgaa tggtatagca agcctcttgg gggtatttta ggtgctccct 660 

tctcactttt attgtaagca tactattttc acagagactt gctgaaggat taaaaggatt 720 

35 ttcccttttg gaaaagcttg actgatttca cacttatcta tagtatgctc tttgtggtgt 780 

cctgctgaat ttaaatattt atgtgttttt cctgttaggt tgattttttt tggaatcaat 840 

atgcaatgtt aaacactttt ttaatgtaat catttgcatt ggttaggaat tcagaattcc 900 

gccggcccta ttactggtca agtacatctt ttctcttaaa attatttagc ctccattatt 960 

acaaaaaatt ataaaaataa gttttcagtc agtcaggatg acatcactcc caatgttatg 1020 

40 cagacataca gacggttggc atacgttata gactgtatac tcagtgcaaa tatagctgca 1080 

tttatacctc agaggggcca agtgttaatg cccatgccct ccgttaaggg ttgttggttt 1140 

tactggtaga cagatgtttt gtggattgaa aattatttta tggaatcgct acagaggagt 1200 

gcttttcttc tcaattgtta gaagaattta tgttaaactt taaggtaagg gtgtaaaaac 1260 

atttttgaga taaggttttt atttatgttt attattgtta gagtgagttg caatgtggga 1320 

45 agaaatgaca ttgaaattcc agtttttgaa tcctgtttct atttataagt gaaatttgtg 13 80 

atctcctatc aacctttcat gttttaccct gttaaaatgg acatacatgg aaccactact 1440 

gacgagggac agctgtacgc ttgcatcata tatgccagaa aaccttcctc tgcttcctcc 1500 

tcccgactta tttggtatgt tgtatatatt acataaaata acttttcaaa tataaaaaaa 1560 

aaaaaaaaaa accgcggccg caagcttact ccctttag 1598 



<210> 2 
<211> 131 
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<212> PRT 

<213> Homo sapiens 

J 

<400> 2 

Met Ala Gly lie Lys Ala Leu He Ser Leu Ser Phe Gly Gly Ala lie 

15 10 15 

Gly Leu Met Phe Leu Met Leu Gly Cys Ala Leu Pro lie Tyr Asn Lys 
10 20 25 30 

Tyr Trp Pro Leu Phe Val Leu Phe Phe Tyr He Leu Ser Pro lie Pro 

35 40 45 

Tyr Cys He Ala Arg Arg Leu Val Asp Asp Thr Asp Ala Met Ser Asn 
15 50 55 60 

Ala Cys Lys Glu Leu Ala He Phe Leu Thr Thr Gly He Val Val Ser 

65 

Ala Phe Gly Leu Pro lie Val Phe Ala Arg Ala His Leu He Glu Trp 

85 90 95 

20 Gly Ala Cys Ala Leu Val Leu Thr Gly Asn Thr Val He Phe Ala Thr 

100 105 HO 

He Leu Gly Phe Phe Leu Val Phe Gly Ser Asn Asp Asp Phe Ser Trp 
U5 120 125 

25 Gin Gin Trp 

130 
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<210> 3 

<2H> 674 

<212> DNA 

<213> Homo sapiens 



<400> 3 

tagcgcgtct tgggtctccc ggctgccgct gctgccgccg ccgcctcggg tcgtggagcc 
aggagcgacg tcaccgccat ggcaggcatc aaagctttga ttagtttgtc ctttggagga 
gcaatcggac tgatgttttt gatgcttgga tgtgcccttc caatatacaa caaatactgg 
cccctctttg ttctattttt ttacatcctt tcacctattc catactgcat agcaagaaga 
ttagtggatg atacagatgc tatgagtaac gcttgtaagg aacttgccat ctttcttaca 
acgggcattg tcgtgtcagc ttttggactc cctattgtat ttgccagagc acatctgatt 
gagtggggag cttgtgcact tgttctcaca ggaaacacag tcatctttgc aactatacta 
ggctttttct tggtctttgg aagcaatgac gacttcagct ggcagcagtg gtgaaaagaa 
attactgaac tattgtcaaa tggacttcct gtcatttgtt ggccattcac gcacacagga 
gatggggcag ttaatgctga atggtatagc aagcctcttg ggggtatttt aggtgctccc 
ttctcacttt tattgtaagc atactatttt cacagagact tgctgaagga ttaaaaggat 
tttctctttt ggaa 
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55 Claims 



1 . An isolated polypeptide comprising an amino acid sequence which has at least 70% identity to the amino acid 
sequence of SEQ ID NO:2 over the entire length of of SEQ ID NO:2. 
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2. An isolated polypeptide as claimed in claim 1 in which the amino acid sequence has at least 95% identity. 

3. The polypeptide as claimed in claim 1 comprising the amino acid sequence of SEQ ID NO:2. 
5 4. The isolated polypeptide of SEQ ID NO:2. 

5. An isolated polynucleotide comprising a nucleotide sequence encoding a polypeptide that has at least 70% identity 
to the amino acid sequence of SEQ ID NO:2, over the entire length of SEQ ID NO:2; or a nucleotide sequence com- 
plementary to said isolated polynucleotide. 

10 

6. An isolated polynucleotide comprising a nucleotide sequence that has at least 70% identity to a nucleotide 
sequence encoding a polypeptide of SEQ ID NO:2, over the entire coding region; or a nucleotide sequence com- 
plementary to said isolated polynucleotide. 

75 7. An isolated polynucleotide which comprises a nucleotide sequence which has at least 70% identity to that of SEQ 
ID NO:1 over the entire length of SEQ ID NO:1 ; or a nucleotide sequence complementary to said isolated polynu- 
cleotide. 

8. The isolated polynucleotide as claimed in any one of claims 5 to 7 in which the identity is at least 95%. 

20 

9. An isolated polynucleotide selected from: 

(a) a polynucleotide comprising a nucleotide sequence encoding the polypeptide of SEQ ID N02; 

(b) the polynucleotide of SEQ ID NO:1; and 

25 (c) a polynucleotide obtainable by screening an appropriate library under stringent hybridization conditions with 

a labeled probe having the sequence of SEQ ID NO:1 or a fragment thereof; 

or a nucleotide sequence complementary to said isolated polynucleotide 

30 10. An expression system comprising a polynucleotide capable of producing a polypeptide of claim 1 when said 
expression system is present in a compatible host cell. 

11. A host cell comprising the expression system of claim 10 or a membrane thereof expressing the polypeptide of 
claim 1. 

35 

12. A process for producing a polypeptide of claim 1 comprising culturing a host ceil of claim 1 1 under conditions suf- 
ficient for the production of said polypeptide and recovering the polypeptide from the culture medium. 

13. An antibody immunospecific for the polypeptide of claim 1 . 

40 

14. A method for screening to identify compounds which stimulate or which inhibit the function of the polypeptide of 
claim 1 which comprises a method selected from the group consisting of: 

(a) measuring the binding of a candidate compound to the polypeptide (or to the cells or membranes bearing 
45 the polypeptide) or a fusion protein thereof by means of a label directly or indirectly associated with the candi- 
date compound; 

(b) measuring the binding of a candidate compound to the polypeptide (or to the cells or membranes bearing 
the polypeptide) or a fusion protein thereof in the presense of a labeled competition 

(c) testing whether the candidate compound results in a signal generated by activation or inhibition of the 
so polypeptide, using detection systems appropriate to the cells or cell membranes bearing the polypeptide; 

(d) mixing a candidate compound with a solution containing a polypeptide of claim 1 , to form a mixture, meas- 
uring activity of the polypeptide in the mixture, and comparing the activity of the mixture to a standard; or 

(e) detecting the effect of a candidate compound on the production of mRNA encoding said polypeptide and 
said polypeptide in cells, using for instance, an ELISA assay. 

55 

15. An agonist or antagonist to the polypeptide of claims 1 to 4. 

16. A compound which is: 
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(a) an agonist or antagonist to the polypeptide of claims 1 to 4; 

of claim 1; 
for use in therapy. 

17. A process for diagnosing a disease or a susceptibly to a disease in a subject related to expression or actfcHy of 
the polypeptide of claim 1 in a subject comprising: 

(a) determining the presence or absence of a mutation in the nucleotide sequence encoding said polypeptide 

^na^ 

18. An isolated polynucleotide selected form the group consisting of: 

(a) an isolated polynucleotide comprising a nucleotide sequence which has at least 70% Entity to SEQ ID 
NO:3 over the entire length of SEQ ID N03; 

(b) an isolated polynucleotide comprising the polynucleotide of SEQ ID NO.3, 

(c) the polynucleotide of SEQ ID N03. 

19. A polypeptide which is encoded by a polynucleotide comprising the sequence contained in SEQ ID NO:3. 



25 



30 



35 



40 



45 



50 



Applicant(s): JOCKERS, et al. 
Serial No.: 10/774,721 
Eiling.Date: 2/9/2004 . . 
Docket No.: FRAV2003/0005 US NP 
PRIOR ART 



18 



